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A total of 68 Bhutanese indigenous chicken eggs 
were collected from Research station (imitating 
improved management) and villages (farmer’s 
management) to estimate the egg quality. The 
weight of eggs sampled from Research farm was 

comparatively heavier (50.63g ± 5.04) than the 

extensive farmer’s system (45.94 ± 5.68). The 
yolk index was higher (39.85%±5.69) in village 
management than that of improved management 

(41.93% ± 3.16). Moreover, the shell quality of 
eggs laid by hen reared at Research station was 
better (shell thickness = 0.33±0.03, specific 

gravity = 1.14 ± 0.07) than its counterpart 
management conditions (shell thickness = 

0.31 ± 0.03, specific gravity = 1.10±0.09). On 
contrary, Haugh unit and egg shape index were 
decreased from 74.45±2.85 (farmer’s 

management) to 72.67 ± 1.53 (Research station) 

and 74.09% ± 3.85 (farmer’s management) to 

71.54% ± 2.86 (Research station), respectively. 
Significance of difference were observed for egg 
weight, shape index and Haugh Unit between 
different management conditions (p<0.05). 
However, there were no significant difference in 
egg volume, egg shell quality, yolk index and 
yolk and shell percent (p<0.05). 

 

The traditional backyard system of rearing 
indigenous birds predominant in Bhutan and is a 
typical characteristics of an agrarian nation. In 
Bhutan, chicken retains its dominance in the 
country’s poultry sector and it also outnumbers 
any livestock species population (Dorji and 
Gyeltshen 2012). This is because they are kept 
for socio-cultural importance, basically for eggs 
(Dorji et al. 2012; Dorji and Gyeltshen 2012). 
Productive performances of the traditional birds 
are low but their meat and eggs have better taste 
and flavor (Dorji and Gyeltshen 2012). Moreover, 
indigenous chickens are locally adapted (Dorji et 
al. 2012), highly productive with improved 

management practices and importantly reservoir 
of genetic resources for unpredicted future 
breeding requirements (Dorji et al. 2011). 

Egg is one of the most essential cheap sources of 
protein in human diet all across the globe. Quality 
of an egg ascertains the success of a poultry 
business because it is associated with the 
acceptability among the consumers (Rajkumar et 
al. 2009). Based on consumer’s choice, the eggs 
are categorized in respect of shell colour, 
albumen quality and yolk characteristics. Most of 
the table eggs in developing countries derive 
from extensive commercial production system. 
However, there is scope to improve the 
productivity of local indigenous poultry birds 
through better management practices (Alewi et 
al. 2012). Alewi et al. (2012) further suggested 
to examine physical egg qualities of Bhutanese 
indigenous chickens reared under farmer’s 
management and compare with improved 
management

A total of 68 eggs from the indigenous chicken 
were collected of which 24 and 44 eggs were 
sampled from Research station and villages, 
respectively. 

. Thus, the present study was 
undertaken to compare physical traits of eggs 
collected from village and Research farm. 

The eggs were not older than five 
days. The eggs were screened for any damage 
(including the cracks) by candling method 
manually. Edible oil was used to clean the dirty 
eggs.  

The sources of egg samples for extensive 
production system included were Tsirang 
(Tsholingkha, Dunglagan and Semjong villages), 
Punakha (Zomi, Laptshakah and Walakha 
villages) and Daga (Dagapela) districts. 

The age of the traditional hens ranged 
from 1 - 2 year old during the study. 

These 
birds are kept for maintaining the flock and are 
characterized by poor management conditions 
(Dorji and Gyeltshen 2012). They find their own 
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food which mainly consists of agricultural wastes, 
worms, insects and grubs. 

Research station/farm (Bumthang district) has 
been rearing indigenous birds under improved 
management conditions. The birds were reared 
under deep litter system with proper biosecurity 
measures. The birds were provided with layer 
feed and treated against the worms. Feeders and 
drinkers were provided which were cleaned 
before providing feed and water to the birds. The 
birds were fed twice a day. The layer feed 
contains crude protein, metabolizable energy 

To evaluate the egg quality of Bhutanese 
indigenous chickens from two different 
management conditions, data were recorded for 
egg weight and width and length by digital 
electronic weighing machine and electronic 
vernier caliper, respectively. Egg shape index can 
directly be estimated by the formula:  

and 
calcium value of 15.70%, 2,883-2,900 Kcal and 
4% respectively.  

Egg shape index = (Width of egg) / (Length of 
egg) X 100 

The specific gravity is an indication of shell 
quality relative to other components and it was 
determined using the formula suggested by 
Stadelman and Cotterill (1995):  

Egg specific gravity = (Egg weight)/ (Egg 
volume) 

Egg volume was estimated using the method of 
Romanoff and Romanoff (1949) cited in Al-Obaidi 
and Al-Shadeedi (2012):  

Egg volume = 0.512 (Egg length) (Egg width)

After the examination of exterior quality traits, 
egg was cracked open. The egg contents were 
allowed to flow freely on a clean dry petri dish. 
Immediately, multiple measurements of height 
were made from several areas of spread inner 
thick albumen using sensitive electronic vernier 
caliper as per Silversides and Scott (

2 

2001) 
method. Simultaneously, the height and diameter 
of the yolk was measured. The yolk was then 
separated from the rest egg components carefully 
and weighed by digital electronic weighing 
machine on a clean dry petri dish. The thickness 
of egg shell was measured thrice at different 

position by electronic vernier caliper. The weight 
of the shell was determined after drying at 550C 
for three days (Anderson et al. 2004). Evidently, 
the albumen weight was estimated as: 

Albumen weight = Egg weight – (Yolk weight + 
Shell weight) 

Haugh unit for individual egg was estimated by 
Monira et al. (2003): 

Haugh Unit = 100 log(AH–1.7 EWT0.37 

where AH, Height of thick albumen (mm); EWT, 
Weight of an egg (g) 

+ 7.6) 

The percent of three principle egg components 
were taken as a proportion to egg weight:   

Egg component (%) = (Component weight)/ 
(Total egg weight) X 100 

An Independent Sample T-test (SPSS 16.0) was 
used to separate the means when significant 
difference was observed (p=0.05). 

The egg phenotype is an important trait in 
commercial poultry farming because the shapes 
that are abnormal do not fit in prepackaging. Egg 
shape and size have direct impact on an 
economic value. The mean egg weight (EWT) 
collected under improved management conditions 
(Research farm) was comparatively heavier than 
farmer’s management (Table 1). Generally, the 
standard chicken EWT is 61g (Arthur and Sullivan 
2005) however, the weight may differ from one 
region to another. For instance, medium EWT for 
US and Africa is 49-56g and 55-65g, respectively 
(FAO 2000). Against the US and African standard 
of EWT, our Bhutanese indigenous chickens (BIC) 
strains EWT was lighter and as heavier as 
Kashmir local chickens (Iqbal et al. 2009). On the 
other hand, BIC egg weighed more than 
Bangladeshi of 35-39g (Sonaiya and Swan 2004), 
Ethiopian of 38.30g (Alewi et al. 2012) and 

Rajshahi of 40.04g ± 2.52 (Islam and Dutta 
2010) local birds reared under farmer’s 
management. Our BIC EWT collected from the 
Research station was lighter than Nigerian local 
chickens reared at research farm (Isidahomen et 
al. 2013). 

Similarly, egg shape index (ESI) for two different 
production system was highly significant (p< 
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0.01). The ESI in this study was higher than local 
Kei egg of 72.80% (Alewi et al. 2012) collected 
from the villages. This implies that our BIC egg is 
more round than Ethiopian traditional birds. On 
contrary, the egg from Guwahatti local chickens 
reared under village system was slightly rounder 
than BIC eggs (Baishya et al. 2008).  

No significant of difference, observed in egg 
volume between BIC eggs from different sources 
(p<0.05). Notably, egg volume derived from our 
experimental birds was higher than Rajshahi local 

birds of 34.99 ± 5.72 (Islam and Dutta 2010). 
The significance of difference between production 
systems for specific gravity was not noticed 

(p<0.05) with the mean of 1.10 ± 0.09 and 

1.14 ± 0.07 sampled from village and improved 
management, respectively (Table 1). 

The Haugh unit (HU) derived from the current 
study was highly significant for two different 
production system (p=0.001). However, HU score 
for BIC was comparatively lower than the value of 

83.30 in Ethiopian (Alewi et al. 2012) and 80.48 
in Guwahatti (Baishya et al. 2008) local birds 
kept by farmers. On the other, Tanzania local 
eggs HU estimates was 67.70 (Nonga et al. 2010) 
which is lower than present study. The average 
yolk index (YI) estimate was lower than 46.49% 
of Ethiopian (Alewi et al. 2012), near to 39.00% 
of Guwahatti (Baishya et al. 2008) but higher 
than 31.60% of Tanzanian (Nonga et al. 2010) 
traditional chickens kept free-scavenging. 

There were no significant differences between 
eggs from villages and Research station for yolk 
percent (YP), albumen percent (AP), shell percent 
(SP) and shell thickness (STH). The distribution 
of the YP, AP and SP in current study was in 
agreement with Ahmadi and Rahimi (2011) 
review. This probably implies that the BIC kept at 
Research farm has been not focused on 
improving the quality of eggs. However, the egg 
trait parameters range (minimum and maximum 
measurement) has reduced greatly for BIC kept 
at Research farm (Table 1). 

Table 1. Physical egg qualities of Bhutanese chicken reared under different management system 

Parameters 
Farmer’s management Research station 

Mean ± SD Range Mean ± SD Range 

Egg weight (g) 45.94 ± 5.68 33.93 - 57.08 a 50.63 ± 5.04 42.38 - 60.48 b 
Egg shape index 74.09 ± 3.85 65.40 - 80.69 a 71.54 ± 2.86 66.79 - 77.07 b 
Egg volume (cm3 42.17) ± 6.49 29.18 - 61.71 a 44.52 ± 5.06 32.48 - 55.47  a 
Specific gravity (gm/cm3 1.10) ± 0.09 0.85 - 1.57  a 1.14 ± 0.07 1.07 - 1.30 a 
Yolk index 39.85 ± 5.69 26.40 - 58.14 a 41.93 ± 3.16 35.62 - 50.28 a 
Haugh unit 74.45 ± 2.85 64.75 - 79.72 a 72.67 ± 1.53 69.79 - 75.64 b 
Yolk percentage  32.66 ± 3.51 25.93 - 42.05 a 32.29 ± 2.56 27.09 - 37.41 a 
Albumen percentage  58.20 ± 3.87 48.17 - 66.40 a 58.50 ± 2.85 53.94 - 64.64 a 
Shell percentage  9.14 ± 1.06 6.95 - 11.16 a 9.21 ± 0.85 8.03 - 11.15  a 
Shell thickness (mm) 0.31 ± 0.03 0.22 - 0.40 a 0.33 ± 0.03 0.29 - 0.46 a 

Means with different superscript in the same row differed significantly (p<0.05); SD, standard deviation 

The result indicates that the birds are under 
controlled breeding scheme and has influenced 
over economic traits including the quality of egg 
(Tharringtom et al. 1999; Anderson et al. 2004). 
Some egg traits can be improved with short 
generation and these includes EWT, AH 
(expressed as HU), shell strength (SPG and STH) 
and shell colour because of high heritability 
(Arthur and Sullivan 2005). For example, the 
increase in EWT has affected the eggs to become 
more round (Monira et al. 2003; Anderson et al. 

2004). Similarly, the egg shell quality from 
research farm has improved (Tharringtom et al. 
1999; Anderson et al. 2004) but the STH 
improvement was not significant (p=0.11) 
agreeing with Jones and Musgrove (2005) 
manuscript. Anderson et al. (2004) also 
concluded based on three historical strains and 
one current strain of commercial Single Comb 
White that STH has improved but not significantly 
(p<0.05). Thus, it may deduce that the selection 
within these populations has either improved or 
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maintained the quality of egg shell (Tharringtom 
et al. 1999).  

There are controversies on importance of bird 
nutrition on egg quality. Nevertheless, the better 
shell quality may be explained by availability of 
required amount of nutrients responsible for shell 
formation in birds (Ahmadi and Rahimi 2011; 
Albrecht 2011). Likewise, the commercial feed 
provided to birds reared under improved 
management consists of suggested minerals of 
4% calcium (Albrecht 2011). It is considered that 
the STH of egg is an important bioeconomic trait 
(Alewi et al. 2012) and it should be at least 
0.35mm to withstand from handling and 
transportation (Sonaiya and Swan 2004). The 
mean egg STH of Research farm (0.33mm) was 
thicker than its counterparts with 0.31mm (Table 
1). The egg STH value in current study was 
higher than local Kei and their crossbred (Alewi et 
al. 2012) but lower than Indian (Rajkumar et al. 
2009) and Morogorian (Nonga et al. 2010) 
chicken kept at Research farms. 

Conclusions 

The results indicate that the difference in 
management practices and average parental 
weight possibly explain to difference in egg 
quality derived. Therefore, improving the rearing 
conditions would improve the physical egg quality 
for marketing. However, cost-benefit analysis 
should be undertaken to optimize the gross 
profits. 
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